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Art Unit: 2609 



DETAILED ACTION 



All of the examiner's suggestions presented herein below have been assumed for examination 
purposes, unless otherwise noted. 



Drawings 

1. The following is a quote from 37 C.F.R. 1.84(u)(l): 

(1) The different views must be numbered in consecutive Arabic numerals, starting with 1, independent of the 
numbering of the sheets and, if possible, in the order in which they appear on the drawing sheet(s). Partial views 
intended to form one complete view, on one or several sheets, must be identified by the same number followed by a 
capital letter. View numbers must be preceded by the abbreviation "FIG." Where only a single view is used in an 
application to illustrate the claimed invention, it must not be numbered and the abbreviation "FIG." must not appear. 



FIG. 1 is rejected under 37 C.F.R. 1.84(u)(l) since FIG. 1 discloses two separate views of 
the invention - suggest breaking up and numbering separately as FIG. 1 A and IB (all changes 
must also be supported in the specification). 



2. The following is a quote from 37 C.F.R. 1 .84(q): 

Arrows. Arrows may be used at the ends of lines, provided that their meaning is clear, as follows: 

(1) On a lead line, a freestanding arrow to indicate the entire section towards which it points; 

(2) On a lead line, an arrow touching a line to indicate the surface shown by the line looking along the 
direction of the arrow; or 

(3) To show the direction of movement. 



FIG. 1 through FIG. 5 are rejected under 37 C.F.R. 1.84(q) for failing to complete 
specific lead lines - suggest converting the following reference numerals into arrow lines: "100", 
"120", "204", "206", "310", "320", "330", "400", "410", "420", "422", "424", "426", and "500". 
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3. The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) because they 
include the following reference character(s) not mentioned in the description: "204", "206", 
"402a", "402b", "402c", and "402d". 

4. Corrected drawing sheets in compliance with 37 CFR 1 . 1 2 1 (d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing, on the immediate prior version of the sheet, 
even if only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the appropriate figure 
must be removed from the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will 
be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Specification 

5. The disclosure is objected to because of the following informalities: page 12, line 25 
refers to the wrong example - suggest changing to ". . .example 310, showing a single isolated 
sub-pixel.". 
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Appropriate correction is required. 

Claim Objections 

6. 37 CFR 1.75(a) reads as follows: 

The specification must conclude with a claim particularly pointing out and distinctly claiming the subject 
matter which the applicant regards as his invention or discovery. 

7. Claims 3, 4, 14, 15 and 16 are objected to because of the following informalities: 

(i) Claims 3 and 4 both recite "neighboring pixels" wherein claim 2 from which they 
depend recite ". . .one or more pixels neighboring. . .", Do claim 3 and 4 also 
further limit claim 2 by only including more than one neighboring pixels? If there 
is only one neighboring pixel in question as within the scope of claim 2, then 
claims 3 and 4 cannot read unto claim 2 - suggest changing "neighboring pixels" 
to "one or more neighboring pixels". 

(ii) Claim 14, line 1 states ". . .wherein the step of selecting one or such allowable 
exposure. . however it is unclear as to what is being stated - suggest changing 
to ". . .wherein the step of selecting an allowable exposure". 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 
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(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

9. Claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 17, 18, 19, 20, 21 and 22 are rejected 
under 35 U.S.C. 102(b) as being anticipated by Higuchi et al. (US 5708514 A). 

Regarding claim 1, Higuchi discloses a method of generating a halftone image ("It is an 
object of the present invention to provide an image recording apparatus capable of stably 
recording a good tone image for a general image recording apparatus which records an image in 
a multi-level manner.", column 3, line 58. More specifically, the examiner is concerned with the 
fourth embodiment of the invention - FIG. 34 through FIG, 40 and column 24 through column 
27.) comprised of a plurality of pixels ("For example, the recording control signals (exposure 
pulses) of pixels around the current pixel have the distributions shown in FIGS. 35A and 35B, 
light distributions on the photoreceptor drum 24 shown in FIGS. 36 A and 36B are obtained.", 
column 24, line 50), each pixel further comprised of two or more sub-pixels (The fourth 
embodiment of the invention defines the sub-pixels as "pulse width" in direct correlation to 
exposure time, ". . .recording width information=pulse width. . .", column 25, line 54. The 
number of total sub-pixels can then be considered dependent on the resolution of the pulse 
width.), the method comprising: 
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a. Generating a lookup table providing allowable sub-pixel exposure configurations 
(TABLE 1, column 26 in combination with FIG. 39 has been "generated" at some point in 
time.); 

b. Processing the pixels in a sequential order using an error diffusion technique ("When 
the error signal is input to an error diffusion section 8, error diffusion is performed for an image 
signal from the image input section 1", column 24, line 37 (FIG. 34) in addition to "Referring to 
FIGS. 39A to 39P, as in FIG. 37, a lateral direction indicates a main scanning direction, and a 
vertical direction indicates a sub-scanning direction, each lower right pixel indicates the current 
pixel X having a recording control signal to be determined, and the upper and left pixels of each 
current pixel X respectively indicate the adjacent pixels A and B to be referred to.", column 25, 
line 57.); and 

c. Selecting from the lookup table an allowable sub-pixel exposure configuration for each 
pixel as it is processed (TABLE 1, column 26 in combination with FIG. 39 that has been 
applied.). 

Regarding claim 2, Higuchi discloses the method of claim 1 whereby the lookup table 
providing allowable exposure configurations is indexed based on at least one exposure 
characteristic of one or more pixels neighboring the pixel currently being processed (TABLE 1, 
column 26 contains Pixel B and Pixel A columns, wherein pixel A and B are neighboring pixels 
as shown in FIG. 39A). 
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Regarding claim 3, Higuchi discloses the method of claim 2 wherein the one or more 
neighboring pixels, used in selecting from the lookup table, have already been processed (FIG. 
37 discloses the main scanning direction wherein the shaded area has already been processed 
before reaching the current pixel. "Referring to FIGS. 39A to 39P, as in FIG. 37, a lateral 
direction indicates a main scanning direction, and a vertical direction indicates a sub-scanning 
direction, each lower right pixel indicates the current pixel X having a recording control signal to 
be determined, and the upper and left pixels of each current pixel X respectively indicate the 
adjacent pixels A and B to be referred to.", column 25, line 57.). 

Regarding claim 4, Higuchi discloses the method of claim 3, wherein the one or more 
neighboring pixels are adjacent to the pixel currently being processed (refer to reference cited in 
claim 3). 

Regarding claim 5, Higuchi discloses the method of claim 1, whereby the allowable 
exposure configurations provided by the lookup table each comprises a justification value and an 
exposure level (TABLE 1, column 26 contains two sub-columns for each adjacent neighboring 
pixel from the target pixel wherein the pulse width may be considered exposure level, and the 
pulse position may be considered the justification value. Refer to FIG. 39 for all possible visual 
orientations that reflect TABLE 1 .). 

Regarding claim 6, Higuchi discloses the method of claim 5 wherein the justification 
values and exposure levels are provided by the lookup table are consequent to sub-pixel 
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capabilities of an output device for which the halftone image is generated (It is another object of 
the present invention to provide an image recording apparatus capable of recording a good tone 
image having high resolution and a low noise level and being free from a change in density and a 
coarse portion in a low-density area while using a recording system which is not suitable for 
multi-level recording." , column 3, line 62.). 

Regarding claim 7, Higuchi discloses the method of claim 5 whereby the justification 
value of an allowable exposure configuration is either left of right (TABLE 1, column 26 shows 
the pulse position (justification value) as either "front" (left) or "rear" (right). One ordinary 
skilled in the art understands that "right" or "left" is another way of broadly stating a bi- 
directional configuration of the allowable exposure justification value, whether "right" or "left" 
be "top" or "bottom", "front" or "rear", "forward" or "backward", etc.) 

v Regarding claim 8, Higuchi discloses the method of claim 5 wherein the step of selecting 
further comprises setting the justification and applying a tone associated with the exposure level 
of the selected allowable exposure configuration ("For example, the recording control signals 
(exposure pulses) of pixels around the current pixel have the distributions shown in FIGS. 35 A 
and 35B, light distributions on the photoreceptor drum 24 shown in FIGS. 36A and 36B are 
obtained. When a potential distribution and a toner amount distribution are calculated by the 
distributions shown in FIGS. 36A and 36B, the recording density can be estimated. Since the 
relationship between an exposure and an amount of toner to be developed has nonlinear 
characteristics as shown in FIG. 6. For this reason, even if the same exposure pulse width having 
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a duty ratio of 50% is used as in FIGS. 35 A and 35B, when exposure pulse start times are 
different from each other, different recording densities may be obtained.", column 24, line 50 in 
combination with "This embodiment is characterized in that the image dots of a recording image 
are controlled in size. The image dot means connected areas which toner adheres on the 
photoreceptor drum 24. As described above, when an exposure pulse width is small, an area 
having an intermediate potential increases on the photoreceptor drum 24, density stability is 
degraded, or coarse noise increases.", column 24, line 64.). 

Regarding claim 9, Higuchi discloses the method of claim 8 whereby the exposure level 
setting for at least one of the allowable exposure configurations corresponds to no tone being 
applied (According the references cited in claim 8, the toner and exposure level reflects the 
values from those calculated in TABLE 1, column 26. TABLE 1, column 26 does disclose the 
possibility that the current pixel after the algorithm can still contain no image dot. In this case, 
pixel A and B would have no image dot, and the current pixel value T = 0. After the algorithm, 
the current pixel value would still be 0, and no image dot would result.). 

Regarding claim 10, Higuchi discloses the method of claim 1 wherein, for the pixel 
currently being processed, the step of selecting from the lookup table is based on 

(i) an exposure characteristic of one or more neighboring pixels (TABLE 1, column 26 
wherein the exposure characteristic is pulse width of both adjacent and neighboring pixels A and 
B) and 
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(ii) a modified input value for the pixel currently being processed ("FIG. 34 is a block 
diagram showing the arrangement of an image recording apparatus according to the fourth 
embodiment.", column 24, line 12. FIG. 34 discloses an error diffusion section wherein a weight 
is redirected back into the image input section to "modify" the pixel to be processed.) 

Regarding claim 11, Higuchi discloses the method of claim 10 wherein the step of 
selecting an allowable exposure configuration further comprises comparing the modified input 
value for the current pixel with allowable exposure configurations provided by the lookup table 
(More detail is given in the first embodiment of the invention for a similar setup to that of the 
fourth embodiment's FIG. 34: "Referring to FIG. 2, an image input section 1 (e.g., a scanner or 
an image memory) outputs an image signal of an half-tone image, i.e., outputs an image signal 
where each pixel has a multi-level pixel density value. This image signal is input to an adder 2. 
The adder 2 adds a correction density value to each pixel density value to output corrected pixel 
density values.", column 8, line 66 as well as "The error diffusion section 8 includes an error 
buffer 8a for temporarily storing the error signal and a weighting section 8b for multiplying the 
error signal read from the error buffer 8a by a predetermined weighting coefficient. The error 
diffusion section 8 supplies a result obtained by multiplying the error signal by the weighting 
coefficient to the adder 2 to perform error diffusion for an image signal from the image input 
section 1 .", column 13, line 29. 

With the above references, it is inherent that the values of the current pixel T of the fourth 
embodiment have incorporated weights due to the error diffusion section.). 
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Regarding claim 12, Higuchi discloses a method of generating a halftone image for an 
output device ("It is an object of the present invention to provide an image recording apparatus 
capable of stably recording a good tone image for a general image recording apparatus which 
records an image in a multi-level manner.", column 3, line 58. More specifically, the examiner 
is concerned with the fourth embodiment of the invention - FIG. 34 through FIG. 40 and column 
24 through column 27.) using error diffusion to process a plurality of pixels in a sequential order 
(refer to references cited in claim 1), said output device having sub-pixel addressability (TABLE 
1, column 26), the method comprising: 

a. Creating a lookup table indicating one or more allowable exposure configurations for a 
currently processed pixel based on exposure characteristics of one or more pixels neighboring 
said current pixel (refer to references cited in claim 1); 

b. Accessing the lookup table for the current pixel ("As shown in Table 1, the recording 
control signal of the current pixel X is determined by the recording control signals of pixels A 
and B adjacent to the current pixel X. Table 1 shows the recording control signal of the current 
pixel X for 16 combinations of the recording control signals (recording width information=pulse 
width and recording position information=pulse position) of the adjacent pixels A and B. The 16 
recording patterns corresponding to the Table 1 are shown in FIGS. 39A to 39P.", column 25, 
line 49.); 

c. Identifying the allowable exposure configurations for the current pixel (TABLE 1, 
column 26 depicts a third column wherein the current pixel is evaluated, including the 
identification of the allowable exposure configurations under the pulse width Tx sub-column); 
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d. Selecting an allowable exposure configurations for the current pixel (The allowable 
selection exposure configuration for the current pixel is given in TABLE 1, column 26 under the 
pulse width Tx sub-column.); and 

e. Applying the selected allowable exposure to the current pixel ("The hatched portions in 
the adjacent pixels A and B indicate the recording width information and recording position 
information of the recording control signal of the current pixel X.", column 25, line 64.). 

It must be noted that the following example for the fourth embodiment disclosed by 
Higuchi carries out all sub-section (a) through (e) of claim 10: " FIG. 40B shows a case wherein 
the pixel B adjacent to the current pixel X on the left side has an image dot and the pixel A 
adjacent to the current pixel X on the upper side has no image dot, and the provisional value of 
the pulse width of the current pixel X is 0.5. In this case, according to condition 5, the recording 
control signal of the current pixel X has an upper exposure pulse position and an exposure pulse 
width of 0.5. Therefore, the image dot of the current pixel X is connected to the image dot of the 
adjacent pixel on the left side, and the image dot is prevented from being isolated.", column 27, 
line 20. 

Regarding claim 13, Higuchi discloses the method of claim 12 whereby said one or more 
neighboring pixels are comprised of pixels adjacent to the current pixel (refer to references cited 
in claim 4). 

Regarding claim 14, Higuchi discloses method of claim 12 wherein the step of selecting 
an allowable exposure configurations further comprises comparing a modified input value for the 
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current pixel with allowable exposure configurations provided by the lookup table (refer to 
references cited in claim 1 0). 



Regarding claim 17, Higuchi discloses the method of claim 12 wherein each allowable 
exposure configuration is comprised of a justification and an exposure level setting, said 
justification and exposure settings being consequent to capabilities of the output device and the 
sub-pixel addressability (refer to the references cited in claims 5 and 6). 

Regarding claim 18, Higuchi discloses the method of claim 17 wherein the step of 
applying further comprises the steps of setting the justification and applying the exposure level 
(Refer to the "reference example" given in claim 12 in combination with the algorithm given in 
FIG. 34. TABLE 1, column 26 and the current pixel column indicated the setting of the 
justification (pulse position) and applying of the exposure level (pulse width Tx) to each 
upcoming current pixel.). 

Regarding claim 19, Higuchi discloses the method of claim 17 whereby the justification 
setting of an allowable exposure configuration is either left or right (refer to references cited in 
claim 7). 
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Regarding claim 20, Higuchi discloses the method of claim 17 whereby the exposure 
level setting for at least one of the allowable exposure configurations corresponds to the 
application of no tone (refer to references cited in claim 9). 

Regarding claim 21, Higuchi discloses a method of processing an image using error 
diffusion ("An image recording apparatus according to the present invention. . . and error 
diffusion means for diffusing an error between the pixel density value and a recording density 
value of the second recording control signal. . .", column 4, line 1.) to generate a halftone image 
for an output device having sub-pixel resolution (". . .an image input section 1 (e.g., a scanner or 
an image memory) outputs an image signal of an half-tone image. . .", column 8, line 66 with 
regards to FIG. 34 of the fourth embodiment.), the method comprising: 
a. Generating a lookup table (TABLE 1, column 26) 

i. indexed by possible exposure characteristics of one or more neighboring pixel 
to a current pixel ("As shown in Table 1, the recording control signal of the 
current pixel X is determined by the recording control signals of pixels A and B 
adjacent to the current pixel X. Table 1 shows the recording control signal of the 
current pixel X for 16 combinations of the recording control signals (recording 
width information=pulse width and recording position information=pulse 
position) of the adjacent pixels A and B. The 16 recording patterns corresponding 
to the Table 1 are shown in FIGS. 39A to 39P column 25, line 49.) 
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ii. indicating allowable exposure configurations for the current pixel, each 
allowable exposure configuration comprised of a justification value and an 
exposure value (refer to references cited in claim 5); 
b.' As each pixel is processed as the current pixel using the error diffusion technique 

i. Determining the exposure characteristics of one or more neighboring pixels 
which have been processed previous to the current pixel (refer to references cited 
in claims 1, 2, and 3); 

ii. Calculating a modified input value for the current pixel (refer to references 
cited in claim 10); 

iii. Referring to the lookup table based on the exposure characteristics of at least 
one pixel neighboring the current pixel to identify allowable exposure 
configurations for the current pixel (refer to references cited in claim 1 1); 

iv. Selecting from the allowable exposure configurations by comparing the 
modified input value for the current pixel with an exposure level associated with 
each allowable exposure configuration (Refer to references cited in claim 8. 
Since there is only one allowable pulse width Tx for each new current pixel, that 
particular allowable pulse width Tx will be "selected" with a "self-comparison".); 
and 

v. Applying the selected allowable exposure by setting the justification for the 
current pixel and applying the tone associated with the exposure level (refer to 
references cited in claim 8). 
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Regarding claim 22, Higuchi discloses the method of claim 32 wherein said neighboring 
pixels are adjacent to the current pixel (refer to references cited in claim 4). 

Claim Rejections - 35 USC §103 
10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 1 02 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

12. Claims 15, 16, and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over the 
combination between Higuchi et al. (US 5708514 A) "fourth embodiment" and Higuchi et al. 
(US 5708514 A) "first embodiment". 

Regarding claim 15, while Higuchi "fourth embodiment" discloses the method of claim 
14, Higuchi "fourth embodiment" does not disclose wherein the step of comparing a modified 
input value to select an allowable exposure configuration comprises identifying an exposure 
configuration having an exposure level closest to said modified input value. 

Higuchi "first embodiment" discloses wherein the step of comparing a modified input 
value to select an allowable exposure configuration comprises identifying an exposure 
configuration having an exposure level closest to said modified input value ("In conversion of 
the first recording control signal into the second recording control signal, the value of a recording 
control signal which is closest to the value of the first recording control signal and can be stably 
recorded is selected. The reason why the value closest to the value of the first recording control 
signal is to obtain faithful tone reproduction by minimizing error between the input pixel density 
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value and the recording density value for the current pixel. When instability in a recording 
system changes, a recording control signal capable of usually obtaining stable pixel formation is 
selected in consideration of an allowable range of change.", column 12, line 14.). 

It would have been obvious to one ordinary skilled in the art to disclose wherein the step 
of comparing a modified input value to select an allowable exposure configuration comprises 
identifying an exposure configuration having an exposure level closest to said modified input 
value as taught by Higuchi "first embodiment" . .to obtain faithful tone reproduction by 
minimizing error. . .", column 12, line 19. 

Regarding claim 16, while Higuchi "fourth embodiment" discloses the method of claim 
14, Higuchi "fourth embodiment" does not disclose further comprising the step of differencing 
the modified input value of the current pixel and applied exposure to generate a present error 
value to be propagated forward in the error diffusion processing. 

Higuchi "first embodiment" discloses further comprising the step of differencing the 
modified input value of the current pixel and applied exposure to generate a present error value 
to be propagated forward in the error diffusion processing ("In this case, even if a value different 
from that of the original first recording control signal is selected, the second recording control 
signal serving as a final output is diffused to other pixels through the error diffusion section 8 
using the difference between the recording density value and the input pixel density value as an 
error. For this reason, macroscopic density of the input pixel is maintained.", column 12, line 
40.). 
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It would have been obvious to one ordinary skilled in the art to disclose further 
comprising the step of differencing the modified input value of the current pixel and applied 
exposure to generate a present error value to be propagated forward in the error diffusion 
processing as taught by Higuchi "first embodiment" so that ". . .macroscopic density of the input 
pixel is maintained.", column 12, line 45. 

Regarding claim 23, while Higuchi "fourth embodiment" discloses the method of claim 
21, Higuchi "fourth embodiment" does not disclose wherein the step of comparing a modified 
input value of the current pixel to select an allowable exposure configuration comprises 
identifying an exposure configuration having an exposure level closest to said modified input 
value of the current pixel. 

Higuchi "first embodiment" discloses wherein the step of comparing a modified input 
value to select an allowable exposure configuration comprises identifying an exposure 
configuration having an exposure level closest to said modified input value of the current pixel 
("In conversion of the first recording control signal into the second recording control signal, the 
value of a recording control signal which is closest to the value of the first recording control 
signal and can be stably recorded is selected. The reason why the value closest to the value of the 
first recording control signal is to obtain faithful tone reproduction by minimizing error between 
the input pixel density value and the recording density value for the current pixel. When 
instability in a recording system changes, a recording control signal capable of usually obtaining 
stable pixel formation is selected in consideration of an allowable range of change.", column 12, 
line 14.). 
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It would have been obvious to one ordinary skilled in the art to disclose wherein the step 



identifying an exposure configuration having an exposure level closest to said modified input 
value of the current pixel as taught by Higuchi "first embodiment" . .to obtain faithful tone 
reproduction by minimizing error. . .", column 12, line 19. 
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of comparing a modified input value to select an allowable exposure configuration comprises 



Conclusion 



Any inquiry concerning this communication or earlier communications from the 



examiner should be directed to David P. Rashid whose telephone number is (571) 270-1578. 
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